SUMMARY A randomised three cell study was carried out in 78 children with acute diarrhoea to evaluate the relative efficacy of oral rehydration solution (ORS) made from partially hydrolysed wheat grain, cooked rice powder, or glucose. Twenty six patients with comparable age, body weight, duration of diarrhoea, and degree of dehydration were studied in each of the three groups. Initial rehydration was carried out by using intravenous Dhaka solution within one to two hours followed by administration of oral rehydration solution. The mean ORS intake during the first and second 24 hours of treatment in patients with cholera receiving wheat-ORS and rice-ORS was significantly less compared with those receiving glucose-ORS. The stool output during the same period in patients receiving wheat-ORS and rice-ORS was significantly less compared with those receiving glucose-ORS. Similar trends in both ORS intake and stool output were observed during the next 24 hours. 
The efficacy of oral rehydration treatment in replacing the loss of water and salts in stools in cases with watery diarrhoea has been well established. [1] [2] [3] [4] It has almost eliminated the need for treatment with intravenous fluids, except in very severe cases. The discovery of glucose facilitated transport of sodium and water in the small intestine5 led to the use of glucose-salt solution for effective rehydration of patients with acute watery diarrhoea. The absorption of glucose is, however, rate limiting, and increasing its concentration leads to osmotic diarrhoea. A group
performed to establish general significance between the three groups. When significance was established Duncan's multiple range test was applied to detect differences between two groups.
Results
The admission clinical data of the study children are shown in Table 1 . Patients in all three groups were comparable for sex, age, weight, duration of diarrhoea and vomiting before admission, degree of dehydration, and fluid required for initial rehydration. Most of the patients in all three groups had cholera (Table 1) . Except for two patients with shigellosis (one in the glucose-ORS group and one in the wheat-ORS group), the remaining patients had diarrhoea due to E. coli infection. The children Figure 1 . There was a progressive decrease in stool volume in all the groups. Compared with patients receiving glucose-ORS, the other two groups had significantly decreased rates of purging at the first and second 24 hours (p<0-0l). The glucose-ORS group, however, had significantly higher ORS intakes compared with the other two groups (p<0-0l) during the first 24 hours. Similar observations were made between the groups in both ORS intake and stool output during the 48-72 hour period, although the difference was less significant (p<005).
In children with diarrhoea not due to cholera, however, no significant difference was observed at any interval between the groups with regard to ORS consumption and rate of purging (Fig. 2) . sugar content in stool after hydrolysis, 24 hourly urine output, and percentage weight gain in the three groups. Sugar content after hydrolysis in the wheat-ORS group was lower compared with the other two groups, although the difference was not significant. Duration of diarrhoea after admission to hospital was comparable in all three groups. Urine output was significantly less in patients receiving glucose-ORS compared with the other two groups during the first 24 hours (p<0-05). Children receiving wheat-ORS and glucose-ORS had, on average, gained more weight at the time of discharge than the children receiving rice-ORS, but the difference was not significant. There were six therapeutic failures (as described above), two in each of the groups. All six patients had positive results of culture for cholera on admission, with severe dehydration (mean specific gravity=1-0330) and vomiting during the early period of rehydration.
Discussion
This study shows that hydrolysed wheat-ORS, like rice-ORS and glucose-ORS, can be used effectively in the treatment of cases of acute diarrhoea. Both of the cereal based ORS were found, however, to be superior to glucose-ORS, considering the decreased rate of purging as well as consumption of ORS. The carbohydrate of cereals is predominantly starch, and it is speculated that this starch is digested by intraluminal enzymes, slowly releasing the glucose molecules that stimulate optimum absorption of sodium without imposing an 'osmotic penalty'. In a recent study a significant reduction of both stool volume (about 50%) with less intake of ORS was observed by using 80 g rice powder to replace sucrose or glucose in the standard electrolyte solution.7 In another recent study wheat extract mixed with milk was found to be effective in the management of severe diarrhoea in malnourished children after initial rehydration.14 No untoward effects-for example, osmotic diarrhoea, hypernatraemia, etc-were observed after the intervention.
We attempted to ensure that this study comprised mainly patients with acute watery diarrhoea. Of these patients with diarrhoea not due to cholera, however, all had infection with enterotoxigenic E. coli, except for two with shigella infection (one each in the rice-ORS and wheat-ORS groups). Wheat extract used in this study was partially hydrolysed, resulting in a lower sugar content in the stool after hydrolysis. Urine output was significantly lower during the last 24 hours of treatment in patients receiving glucose-ORS compared with those receiving wheat-ORS. This may have been due to an increased rate of purging in the glucose-ORS group. Less weight gain in the rice-ORS group may be explained by the fact that they were initially less dehydrated and had less intake of ORS.
It is believed that the incidence of gluten enteropathy may increase with the use of wheat products, though in our limited study diarrhoea was not aggravated in any of our patients by the use of the wheat solution.
In developing countries acute diarrhoea leads in many children to both fluid-electrolyte malnutrition and protein energy malnutrition. Glucose polymers are known to be powerful carrier molecules of sodium and water absorption in healthy subjects. 
